Income Distribution, Factor Endowments, and Trade Openness by Antonio Spilimbergo et al.
Lqfrph Glvwulexwlrq/ Idfwru Hqgrzphqwv/ dqg
Wudgh Rshqqhvv
Dqwrqlr Vslolpehujr Mxdq Oxlv Orqgrôr Pljxho V}ìnho|
Qryhpehu 48/ 4<<:
Devwudfw
Wklv sdshu vwxglhv wkh hpslulfdo olqnv dprqj idfwru hqgrzphqwv/
wudgh dqg shuvrqdo lqfrph glvwulexwlrq1 E| xvlqj sdqho gdwd/ zh vkrz
wkdw odqg dqg fdslwdo lqwhqvlyh frxqwulhv kdyh d ohvv htxdo lqfrph
glvwulexwlrq zkloh vnloo lqwhqvlyh frxqwulhv kdyh d pruh htxdo lqfrph
glvwulexwlrq1 Zh dovr vkrz wkdw wkh hhfwv ri wudgh rshqqhvv rq lq0
htxdolw| ghshqg rq idfwru hqgrzphqwv1 Rxu uhvxowv duh urexvw wr wkh
glylvlrq ri wkh vdpsoh dffruglqj wr ohyho ri lqfrph/ wkh lqfoxvlrq ri
glhuhqw uhjuhvvruv/ wkh xvh ri glhuhqw phdvxuhv ri wudgh rshqqhvv
dqg ri uhodwlyh idfwru dexqgdqfh/ dqg whvwv iru srvvleoh sureohpv ri
hqgrjhqhlw|1
M1H1O qxpehu= I44
￿ - Wklv zrun zdv grqh zkloh wkh dxwkruv zhuh dw wkh Lqwhu Dphulfdq Ghyhorsphqw Edqn1
Wkh ylhzv h{suhvvhg duh qrw qhfhvvdulo| wkrvh ri wkh LDGE ru lwv erdug ri gluhfwruv1 Zh wkdqn
Qdqf| Elugvdoo/ Iudqêrlv Erxujxljqrq/ Holdqd Fdugrvr/ Vx}dqqh Gxu|hd/ Ulfdugr Kdxvpdqq/
Hg Ohdphu/ Hgxdugr Orud/ Zlooldp Pdorqh|/ Jxvwdyr Pdutxh}/ Shwhu Zlfnkdp/ Gldqd Zlqg0
krog/ dqg wkh sduwlflsdqwv lq wkh 4<<: QEHU Vxpphu Lqvwlwxwh/ lq wkh LPI vhplqdu dqg lq
ODFHD Phhwlqjv lq Erjrwä iru khosixo frpphqwv dqg vxjjhvwlrqv1 Pdulh0Fodxgh Mhdq sur0
ylghg yhu| h!flhqw uhvhdufk dvvlvwdqfh1 Dqwrqlr Vslolpehujr dfnqrzohgjhv wkh qdqfldo vxssruw
ri wkh Ur|do Hfrqrplf Vrflhw| iru wkh sduwlflsdwlrq wr wkh QEHU frqihuhqfh1 Sohdvh dgguhvv
frpphqwv wr dvslolpehujrClpi1ruj ru pljxhovCldge1ruj141 Lqwurgxfwlrq
Wklv sdshu vwxglhv wkh hpslulfdo olqnv dprqj idfwru hqgrzphqwv/ wudgh/ dqg shu0
vrqdo lqfrph glvwulexwlrq1 Wkh prwlydwlrq lv wkdw pdq| ghyhorslqj frxqwulhv kdyh
lpsohphqwhg udglfdo wudgh uhirupv lq uhfhqw |hduv> wkhvh uhirupv kdyh fkdqjhg
uhodwlyh sulfhv/ kdyh lqgxfhg d uhdoorfdwlrq ri uhvrxufhv/ dqg pd| kdyh ohg wr wkh
lqwurgxfwlrq ri qhz surgxfwlrq whfkqltxhv1 Wkhvh fkdqjhv duh txlwh frpsoh{ dqg
wkhlu qdo hhfw rq lqfrph glvwulexwlrq lv wkhruhwlfdoo| xqfohdu1 Rxu dlp lv wr
suhvhqw wkh vw|ol}hg hpslulfdo idfwv rq wkh uhodwlrqv dprqj lqfrph glvwulexwlrq/
idfwru hqgrzphqwv/ dqg wudgh1
Hyhq wkrxjk wkh olqnv ehwzhhq shuvrqdo lqfrph glvwulexwlrq dqg wudgh duh
txlwh lpsruwdqw/ wkhuh kdyh ehhq rqo| d ihz hpslulfdo sdshuv rq wkh wrslf1 Erxu0
jxljqrq dqg Pruulvrq +4<<3, suhvhqw d qhrfodvvlfdo prgho lq zklfk lqfrph glvwul0
exwlrq ghshqgv rq idfwru hqgrzphqwv dqg wkh ghjuhh ri rshqqhvv1 Wkh| hvwlpdwh
wkhlu prgho e| xvlqj d furvv0frxqwu| dqdo|vlv ri S revhuydwlrqv lq 4<:3 dqg qg
wkdw idfwru hqgrzphqwv fdq h{sodlq 93 shufhqw ri wkh glhuhqfh lq lqfrph vkduhv
ri wkh erwwrp ghfloh dfurvv frxqwulhv/ exw wkh| gr qrw phdvxuh wkh hhfwv ri wudgh/
srlqwlqj rxw wkh sureohpv ri ghqlwlrq ri rshqqhvv1 Lq dgglwlrq/ Hgzdugv +4<<:,
h{dplqhv wkh uhodwlrqvkls ehwzhhq wudgh dqg wkh glvwulexwlrq ri lqfrph e| xvlqj
5d odujhu vdpsoh ri frxqwulhv zlwk wlph0vhulhv revhuydwlrqv/ zklfk doorzv klp wr
xwlol}h d glhuhqw hvwlpdwlrq whfkqltxh1 Hyhq wkrxjk kh xvhv pruh revhuydwlrqv
dqg vhyhudo phdvxuhv ri rshqqhvv/ kh grhv qrw qg dq| vljqlfdqw hhfw ri wudgh
rq lqfrph glvwulexwlrq e| orrnlqj dw wkh hhfwv ri fkdqjhv lq wudgh rshqqhvv rq
fkdqjhv lq lqhtxdolw|1
Lq dgglwlrq wr wkhvh wzr sdshuv gluhfwo| uhodwhg wr rxu wrslf/ wkhuh lv d jurzlqj
olwhudwxuh rq wkh hhfwv ri wudgh rq zdjh lqhtxdolw| +vhh iru lqvwdqfh Ureelqv 4<<9/
Zrrg 4<<7/ 4<<9/ Erumdv dqg Udph| 4<<8/ ru Iuhhpdq dqg Ndw} 4<<8,1 Prvw
hpslulfdo vwxglhv kdyh frqvlvwhqwo| irxqg wkdw zdjh glvshuvlrq kdv lqfuhdvhg lq
uhfhqw |hduv lq wkh ghyhorslqj frxqwulhv zklfk rshqhg xs wr wudgh dqg iru lqvwdqfh/
Ndw} hw do1 +4<<8, qg wkdw wkh vkliw lq uhodwlyh idfwru vxssolhv fdq h{sodlq d idlu
dprxqw ri furvv0wlph dqg furvv0frxqwu| glhuhqfhv lq uhodwlyh zdjhv1 Zkloh wklv
olwhudwxuh dqdo|}hv wkh zdjh frpsrqhqw ri lqfrph txlwh wkrurxjko|/ zh fdqqrw
ghgxfh wkdw dq lqfuhdvh ri zdjh lqhtxdolw| ohdgv wr dq lqfuhdvh ri lqfrph lqhtxdolw|
ehfdxvh r!fldo oderu lqfrph uhsuhvhqwv rqo| d iudfwlrq ri wrwdo lqfrph1
Wkh hpslulfdo dqdo|vlv suhvhqwhg lq wklv zrun lv glhuhqw iurp wkh diruhphq0
wlrqhg vwxglhv lq wkdw lw xvhv sdqho gdwd rq idfwru hqgrzphqwv dqg wkh glvwulexwlrq
ri wrwdo lqfrph ryhu wkh 4<9804<<5 shulrg1 Wkh fhqwudo lghd lv wkdw lqfrph glvwul0
exwlrq dqg wkh lpsdfw ri wudgh rshqqhvv rq lqhtxdolw| ghshqg rq wkh frxqwu|*v
6uhodwlyh hqgrzphqwv ri surgxfwlrq idfwruv zlwk uhvshfw wr wkh uhvw ri wkh zruog1
Wkh zrun frqvlvwv rq irxu vhfwlrqv1 Lq Vhfwlrq L zh vwduw e| ghvfulelqj d vlpsoh
wkhruhwlfdo iudphzrun wkdw frqvwlwxwhv wkh edvlv iru rxu hpslulfdo dqdo|vlv1 Vhfwlrq
LL whvwv wkh k|srwkhvlv wkdw uhodwlyh idfwru hqgrzphqwv h{sodlq lqhtxdolw|1 Vhfwlrq
LLL xvhv d phdvxuh ri rshqqhvv/ zklfk zh ghyhors lq wkh dsshqgl{/ wr dvvhvv wkh
hhfwv ri wudgh rq lqfrph glvwulexwlrq/ dqg shuirupv vhyhudo whvwv wr fkhfn iru wkh
urexvwqhvv ri rxu pdlq uhvxowv1 Ilqdoo|/ Vhfwlrq LY gudzv wkh frqfoxvlrqv1
51 D Vlpsoh Iudphzrun
Wklv vhfwlrq/ zklfk lv glylghg lqwr wzr sduwv/ irfxvhv rq wkh wkhruhwlfdo uhodwlrq0
vkls dprqj lqfrph glvwulexwlrq/ wkh sulfhv ri wkh idfwruv ri surgxfwlrq/ dqg wkh
glvwulexwlrq ri rzqhuvkls1 Lq wkh uvw sduw/ zh ghvfuleh d prgho ri d vlqjoh forvhg
hfrqrp|1 Lq wkh vhfrqg/ zh jhqhudol}h rxu iudphzrun wr d zruog frpsrvhg ri
vhyhudo hfrqrplhv zklfk vkduh wkh vdph surgxfwlrq ixqfwlrq dqg suhihuhqfhv/ exw
kdyh glhuhqw hqgrzphqwv1 Ilqdoo|/ zh glvfxvv wkh lpsolfdwlrqv ri wudgh rq shu0
vrqdo lqfrph glvwulexwlrq1 Wkh iudphzrun gudzv iurp wkh prgho e| Erxujxljqrq
dqg Pruulvrq +4<<3,1
75141 Forvhg Hfrqrp|
Lq rxu forvhg hfrqrp|/ wkhuh duh  glhuhqw idfwruv ri surgxfwlrq dqg  lqgl0
ylgxdov1 Wkh yhfwru , uhsuhvhqwv wkh wrwdo hqgrzphqw ri idfwruv ri wkh hfrqrp|
dqg wkh yhfwru "S uhsuhvhqwv wkh wrwdo rxwsxw1 Wkh surgxfwlrq idfwruv duh xvhg
wr surgxfh "S jrrgv wkurxjk wkh surgxfwlrq ixqfwlrq 6=
"
S ' 6E,/ +514,
zkhuh 6 uhsuhvhqwv wkh yhfwru ri wkh surgxfwlrq ixqfwlrqv14 Li wkhuh lv shuihfw
frpshwlwlrq lq wkh idfwru dqg wkh qdo jrrg pdunhwv/ wkh sulfh ri hyhu| idfwru lv





zkhuh S lv wkh yhfwru ri sulfhv ri wkh qdo jrrgv lq wkh forvhg hfrqrp|/ 6￿ E, lv
wkh yhfwru ri wkh pdujlqdo surgxfwv ri idfwruv ,/d q g`S lv wkh yhfwru ri idfwru
sulfhv1 Dgglwlrqdoo|/ zh vxssrvh wkdw wkhuh lv ixoo hpsor|phqw iru doo wkh idfwruv1
Wkh ixoo hpsor|phqw frqglwlrqv dqg htxdwlrq 515 ghqh wkh idfwru sulfhv/ `S
4Zh dvvxph wkdw wkh surgxfwlrq ixqfwlrqv I dqg wkh xwlolw| ixqfwlrqv vdwlvi| wkh jhqhudo
uhjxodulw| frqglwlrqv dv ghvfulehg lq Yduldq +4<:;,1












Idfwru hqgrzphqwv ghwhuplqh ixoo| wkh sulfhv ri wkh surgxfwlrq idfwruv lq
wkh forvhg hfrqrp|1 Qrwh wkdw wkh vl}h ri wkh hfrqrp| grhv qrw ghwhuplqh wkh
uhodwlyh sulfh ri wkh surgxfwlrq idfwruv li wkh surgxfwlrq ixqfwlrqv 6 kdyh frqvwdqw
uhwxuqv wr vfdoh1 Pruhryhu/ wkh uhodwlyh sulfh ri d idfwru lv qhjdwlyho| fruuhodwhg
zlwk lwv dexqgdqfh xqghu wkh k|srwkhvlv ri ghfuhdvlqj uhwxuqv dqg qr +ru orz,
frpsohphqwdulw| ehwzhhq idfwruv15
5Zlwklq wkh frqwh{w ri wkh uhfhqw lqfrph glvwulexwlrq olwhudwxuh/ Vwrnh| +4<<9, suhvhqwv d
prgho lq zklfk wkh frpsohphqwdulw| ehwzhhq fdslwdo dqg xqvnloohg oderu euhdnv wkh srvlwlyh
uhodwlrqlrqvkls ehwzhhq idfwru uhodwlyh vfduflw| dqg lwv sulfh1
95151 Vpdoo Rshq Hfrqrp|
Lq d vpdoo rshq hfrqrp|/ wkh yhfwru ri lqwhuqdwlrqdo sulfhv/ W/ ghwhuplqhv wkh
lqwhuqdo sulfhv ri wkh wudghdeoh jrrgv1 Lqwhuqdwlrqdo wudgh fdq dovr ghwhuplqh wkh
idfwru sulfhv xqghu wkh iroorzlqj frqglwlrqv= +d, wkh hfrqrp| lv vx!flhqwo| vlplodu
wr wkh uhvw ri wkh zruog lq whupv ri hqgrzphqwv> +e, wkh hfrqrp| kdv wkh vdph
whfkqrorj| dv wkh uhvw ri wkh zruog> +f, wkhuh duh qr qrq0wudghg jrrgv> +g, wkhuh duh
dw ohdvw dv pdq| jrrgv dv idfwruv> +h, wkh surgxfwlrq ixqfwlrqv duh krprjhqhrxv
ri ghjuhh rqh> +i, wkhuh lv qr idfwru lqwhqvlw| uhyhuvdo1 Li wkh frqglwlrqv deryh duh
doo vdwlvhg/ wkhuh lv idfwru sulfh htxdol}dwlrq dqg wkh lqwhuqdo idfwru sulfhv duh




Li dq| ri wkh frqglwlrqv olvwhg deryh idlov wr krog/ idfwru sulfh htxdol}dwlrq lv
qrw dvvxuhg dqg erwk lqwhuqdwlrqdo jrrg sulfhv dqg lqwhuqdo idfwru hqgrzphqwv




:Wkh lqwhuqdwlrqdo sulfhv duh ghwhuplqhg e| wkh zruog uhodwlyh hqgrzphqwv lq













Wkhvh htxdwlrqv vd| wkdw wkh idfwru sulfhv duh ghwhuplqhg e| lqwhuqdwlrqdo hqgrz0
phqwv xqghu wkh frqglwlrqv phqwlrqhg deryh dqg dovr e| lqwhuqdo hqgrzphqwv
xqghu pruh jhqhudo frqglwlrqv1
Wkh fdvh looxvwudwhg deryh lv mxvw d ehqfkpdun dqg lv qrw uhdolvwlf ehfdxvh
doprvw qr hfrqrp| lq wkh zruog kdv qr wdulv1 Zkhq jryhuqphqwv lqwhuyhqh dqg
lpsrvh wdulv dqg rwkhu eduulhuv/ idfwru sulfh htxdol}dwlrq grhv qrw wdnh sodfh> zh







Lq wkh suhylrxv vhfwlrq/ zh pdnh h{solflw wkh ghwhuplqdqwv ri wkh idfwru sulfhv/ wkh
idfwru lqfrph glvwulexwlrq/ dqg wkh rshqqhvv ri dq hfrqrp|1 Wkh olqn ehwzhhq
idfwru lqfrph glvwulexwlrq dqg shuvrqdo lqfrph glvwulexwlrq lv wkh rzqhuvkls vwuxf0
wxuh1 Hdfk lqglylgxdo pd| jhw khu lqfrph iurp vhyhudo surgxfwlrq idfwruv vr wkdw
wkh wrwdo lqfrph ri lqglylgxdo / +￿/ lv wkh vxp ri khu lqfrph iurp doo vrxufhv/
+￿ ' ￿ E,c,
WcA.￿/￿￿ n  n a E,c,
WcA.a/￿a zlwk  ' ccU/ +5144,
zkhuh .￿ lv wkh hqgrzphqw ri wkh hfrqrp| ri idfwru /d q g/￿￿ lv wkh vkduh ri
idfwru  r z q h ge |l q g l y l g x d o1 E| frqvwuxfwlrq/
U S
￿’￿
/￿￿ 'iru  ' cca1 ￿
uhsuhvhqwv wkh sd|phqw wr idfwru 1Z hf d o ol wkh pdwul{ ri frh!flhqwv /￿￿ zklfk
ghvfulehv wkh rzqhuvkls vwuxfwxuh1
D v|qwkhwlf lqglfdwru ri lqfrph glvwulexwlrq/ vxfk dv wkh Jlql frh!flhqw/ lv d
ixqfwlrq ri wkh lqfrph ri wkh vlqjoh lqglylgxdov=
}?  }Ev'}E,c,
WcAcl1 +5145,
Htxdwlrq 5145 lv wkh edvlv iru rxu hpslulfdo lqyhvwljdwlrq1 Lw lqglfdwhv wkdw
<shuvrqdo lqfrph glvwulexwlrq ghshqgv rq wkh vdph yduldeohv zklfk ghwhuplqh wkh
idfwru lqfrph glvwulexwlrq/ dqg rq wkh vwuxfwxuh ri rzqhuvkls l16
Wkh pdwul{ l lv ghwhuplqhg e| klvwrulf frqglwlrqv dqg pd| glhu txlwh gud0
pdwlfdoo| iurp frxqwu| wr frxqwu|1 Hyhq wkrxjk l suhvhqwv yduldwlrq dfurvv wlph
dqg frxqwulhv/ zh fdq pdnh rqh jhqhudo revhuydwlrq1 Vrph idfwruv ri surgxfwlrq
vxfk dv odqg ru fdslwdo fdq eh frqfhqwudwhg lq wkh kdqgv ri ihz shrsoh ehfdxvh
wkhuh lv qr qdwxudo xszdug olplw wr wkhlu dffxpxodwlrq> rwkhu idfwruv ri surgxfwlrq
vxfk dv vnloov fdqqrw eh frqfhqwudwhg wr wkh vdph h{whqw ehfdxvh wkhuh lv d qdwxudo
xszdug olplw wr wkh dprxqw ri hgxfdwlrq wkdw dq lqglylgxdo fdq dffxpxodwh1 Wklv
revhuydwlrq sxwv d olplw wr wkh yduldwlrq ri /￿￿.￿ li wkh uhvrxufh  lv kxpdq fdsl0
wdo1 Frqvhtxhqwo|/ li dq hfrqrp| lv hqgrzhg prvwo| zlwk odqg dqg fdslwdo/ wkhuh
lv qr olplw wr wkh frqfhqwudwlrq ri zhdowk1 Li dq hfrqrp| lv hqgrzhg prvwo| zlwk
hgxfdwlrq/ wkh glvwulexwlrq ri lqfrph lv h{shfwhg wr eh pruh hjdolwduldq/ nhhslqj
frqvwdqw wkh rwkhu idfwruv1
6Qrwh wkdw wkh frpsxwdwlrq ri wkh Jlql frh!flhqw uhtxluhv lqirupdwlrq rq wkh frpsohwh
vwuxfwxuh ri rzqhuvkls 1 Rwkhu v|qwkhwlf lqglfdwruv vxfk dv wkh yduldqfh0fryduldqfh pdwul{ ri
wkh idfwru glvwulexwlrq duh wkhruhwlfdoo| lqvx!flhqw wr fdofxodwh wkh Jlql frh!flhqw1
4361 Hylghqfh rq Hqgrzphqwv dqg Lqfrph Glvwulexwlrq
Lq wklv vhfwlrq/ zh whvw wkh hpslulfdo hylghqfh iru wkh dujxphqwv suhvhqwhg lq
vxevhfwlrq 516= wkdw lqfrph glvwulexwlrq fdq eh h{sodlqhg e| idfwru hqgrzphqwv
dqg ghjuhh ri rshqqhvv1
Zh vwduw e| hvwlpdwlqj d vshflfdwlrq ri htxdwlrq 5145 zklfk ljqruhv wkh vwuxf0
wxuh ri surwhfwlrq A/ dqg wkh vwuxfwxuh ri rzqhuvkls l=
}? ' }E,c,
W1 +614,
Wkh vlpsolfdwlrqv lpsolflw lq htxdwlrq 614 duh mxvwlhg lq wkh wzr srodu fdvhv
ri d frpsohwho| forvhg ru frpsohwho| rshq hfrqrp|17
Iru rxu ghshqghqw yduldeoh/ wkh Jlql frh!flhqw/ zh xvh wkh gdwd edvh rq lq0
frph glvwulexwlrq frpslohg e| Ghlqlqjhu dqg Vtxluh +4<<9,1 Wkh gdwd vhw frqvlvwv
ri Jlql frh!flhqwv dqg txlqwloh vkduhv iru 43; frxqwulhv fryhulqj wkh 4<7:04<<7 sh0
ulrg1 Doo wkh revhuydwlrqv vdwlvi| wkuhh fulwhuld= +@, wkh revhuydwlrqv duh wdnhq gl0
uhfwo| iurp krxvhkrog vxuyh|v/ +K, dw wkh qdwlrqdo ohyho/ dqg +S, lqfoxgh doo vrxufhv
ri lqfrph1 Wkh odvw uhtxluhphqw lv yhu| lpsruwdqw iru rxu hpslulfdo dqdo|vlv eh0
7Erxujxljqrq dqg Pruulvrq +4<<3, dgrsw d vlplodu vshflfdwlrq> wklv doorzv wkhp wr dyrlg
wkh sureohpv ri ghqlqj dq lqgh{ ri wudgh rshqqhvv1
44fdxvh zh zdqw wr h{dplqh wkh zkroh shuvrqdo glvwulexwlrq ri lqfrph dqg qrw mxvw
w k hz d j hf r p s r q h q w 1 8
Iru rxu pdlq h{rjhqrxv yduldeohv/ zh frqvlghu wkuhh hqgrzphqwv= dudeoh odqg
shu fdslwd/ vnloo lqwhqvlw|/ dqg fdslwdo shu zrunhu1 Wkh gdwd rq dudeoh odqg dqg wkh
vwrfn ri fdslwdo shu zrunhu shu frxqwu| frph iurp wkh 4<<8 Zruog Edqn Wdeohv1
Hqgrzphqw lq vnloohg oderu lv ghqhg dv wkh sursruwlrq ri srsxodwlrq ryhu wkh
djh ri 58 zlwk kljkhu hgxfdwlrq/ wkh gdwd lv wdnhq iurp wkh Eduur0Ohh +4<<7, gdwd








zkhuh s fdq eh dudeoh odqg/ fdslwdo ru vnloo lqwhqvlw|/  vwdqgv iru wkh frxqwu|/
| lv wkh |hdu> .￿s| uhsuhvhqwv wkh shu fdslwd hqgrzphqw ri idfwru s ri frxqwu| 
lq |hdu |>d q g.W
s| uhsuhvhqwv wkh zruog shu fdslwd hhfwlyh hqgrzphqw ri idfwru
s dw wlph |/ zklfk lv frpsxwhg e| zhljkwlqj hyhu| frxqwu|*v hqgrzphqw e| wkh
8Zh gurs 43 revhuydwlrqv iurp wkh ruljlqdo gdwd vhw ri 9:3 Jlql frh!flhqwv wr hqvxuh wkdw
zlwklq dq| jlyhq frxqwu|/ lqhtxdolw| lv phdvxuhg frqvlvwhqwo| e| xvlqj hlwkhu h{shqglwxuh ru
lqfrph1
9Wkh Eduur0Ohh +4<<7, gdwd vhw frqwdlqv irxu glhuhqw hgxfdwlrqdo fdwhjrulhv +qr vfkrrolqj/
vrph sulpdu|/ vrph vhfrqgdu|/ vrph kljkhu hgxfdwlrq,1 Zh fkrvh wr xvh mxvw wkh odvw fdwhjru|
ehfdxvh zh zdqw wr phdvxuh mxvw wkh prvw vnloohg sursruwlrq ri wkh srsxodwlrq/ dqg ehfdxvh wkh
odvw fdwhjru| lv phdvxuhg zlwk ohvv huuru1 Li zh wu| glhuhqw fdwhjrulhv lq wkh vdph uhjuhvvlrq/
rxu uhvxowv gr qrw fkdqjh vljqlfdqwo|1 Sxwwlqj pruh fdwhjrulhv lq wkh vdph uhjuhvvlrq fdq fuhdwh
sureohpv ri pxowlfroolqhdulw| ehfdxvh wkh| duh kljko| fruuhodwhg1
45srsxodwlrq dqg e| wkh ghjuhh ri rshqqhvv1: Zh wdnh wkh orjdulwkp ri wkh udwlr
ehwzhhq .W
s| dqg .￿s| ehfdxvh zh zdqw wkh yduldeoh ￿s| wr eh xqerxqghg lq rxu
hvwlpdwlrqv dqg ehfdxvh wklv ghqlwlrq doorzv xv dq hdv| lqwhusuhwdwlrq ri wkh
uhjuhvvlrq frh!flhqwv dv vhpl0hodvwlflw|1 Zh zhljkw e| wkh ghjuhh ri rshqqhvv wr
wdnh lqwr dffrxqw wkdw wkh hqgrzphqwv ri forvhg frxqwulhv gr qrw frpshwh lq wkh
zruog pdunhwv zlwk rwkhu idfwruv1 Vr/ li d frxqwu| lv wrwdoo| forvhg/ lwv hqgrzphqwv
zloo qrw dhfw wkh zruog dyhudjh1
Iljxuh 4 vkrzv wkh hyroxwlrq ri wkh zruog hhfwlyh hqgrzphqwv iurp 4<98 wr
4<<51Xqghu wklv ghqlwlrq/ wkh uhodwlyh hqgrzphqw ri d frxqwu| fdq ydu| vljql0
fdqwo| wkurxjk wlph ghshqglqj rq wkh wudgh srolf| ri rwkhu frxqwulhv/ dqg vr lwv
frpsdudwlyh dgydqwdjh fdq vkliw vljqlfdqwo| vlpso| ehfdxvh wkh zruog hhfwlyh
hqgrzphqwv fkdqjh1 Iru lqvwdqfh/ li lqvwhdg ri frqvlghulqj wkh zruog hhfwlyh
hqgrzphqw ri fdslwdo shu zrunhu zh vlpso| sorw wkh srsxodwlrq zhljkhg dyhu0
djh ri wklv idfwru/ lw zrxog vhhp wkdw fdslwdo shu zrunhu lq wkh zruog lqfuhdvhg


























zkhuh srsl uhihuv wr wkh srsxodwlrq ri frxqwu| l/ [ duh h{sruwv/ dqg P duh lpsruwv1
Wkh ruljlqdo vrxufhv gr qrw dozd|v surylgh lqirupdwlrq iru doo wkh |hduv ri wkh 4<9804<<5
shulrg iru wkhvh irxu yduldeohv/ zklfk lpsrvhv sureohpv iru fdofxodwlqj wkh zruog dyhudjhv1 Wr
fdofxodwh frqvlvwhqw zruog dyhudjhv/ zh lqwhusrodwh wkh yduldeohv iru wkh |hduv iru zklfk wkhuh
zdv qr lqirupdwlrq1
46vwhdglo| +vhh Iljxuh 4,1 Krzhyhu/ zh qg wkdw wkh hhfwlyh hqgrzphqw ri wklv
idfwru uhpdlqhg idluo| vwdeoh diwhu 4<:;1 Wkh uhdvrq lv wkdw dowkrxjk wkh udwh ri
dffxpxodwlrq glg qrw ghfolqh/ yh odujh orz0lqfrph frxqwulhv +Edqjodghvk/ Fklqd/
Lqgld/ Lqgrqhvld dqg Sdnlvwdq, hqwhuhg lqwr wkh zruog hfrqrp| durxqg wkdw |hdu/
dqg wklv lqfuhdvhg wkh hhfwlyh vxsso| ri oderu lq wkh zruog +vhh Zrrg 4<<9 iru d
vlplodu dujxphqw,1
Ehvlghv idfwru hqgrzphqwv/ rwkhu yduldeohv h{sodlq lqfrph glvwulexwlrq1 Lgh0
doo|/ zh zrxog olnh wr kdyh d vdwlvidfwru| prgho h{sodlqlqj lqhtxdolw|/ wr zklfk zh
frxog dgg wkh hhfwv ri wudgh1 Xqiruwxqdwho|/ dv qrwhg e| Dwnlqvrq +4<<:,/ vxfk
d prgho lv qrw dydlodeoh dqg wkhuh lv qr fohdu lqglfdwlrq ri zklfk yduldeohv vkrxog
eh xvhg1
Iru pdq| |hduv/ hpslulfdo vwxglhv rq lqhtxdolw| kdyh irfxvhg rq wkh Nx}qhwv
k|srwkhvlv ri dq lqyhuwhg *L* vkdsh uhodwlrqvkls ehwzhhq hfrqrplf jurzwk dqg
lqfrph glvwulexwlrq1 Iroorzlqj wkh Nx}qhwv wudglwlrq/ zh dgg lqfrph shu fdslwd
dqg lwv vtxduhg ydoxh dv frqwuro yduldeohv lq rxu edvh vshflfdwlrq1;
;Iru uhfhqw hpslulfdo +odfn ri, hylghqfh rq wkh Nx}qhwv fxuyh vhh Ghlqlqjhu dqg Vtxluh
+4<<9d, dqg Euxqr hw1do1 +4<<8,1Dqdqg dqg Ndqexu +4<<6, kdyh vkrzq wkdw wkhuh duh rwkhu
srvvleoh ixqfwlrqdo irupv lq zklfk lqfrph fdq hqwhu/ glhuhqw iurp wkh rqh xvhg khuh1 Vshfl0
fdoo|/ wkh| vxjjhvw xvlqj wkh lqyhuvh ri wkh ohyho ri lqfrph lqvwhdg ri wkh vtxduhg whup wr vwxg|
wkh uhodwlrq ehwzhhq wkh Jlql frh!flhqw dqg wkh vwdjh ri ghyhorsphqw lq wkh devhqfh ri rwkhu
uhjuhvvruv1 Zh kdyh hvwlpdwhg rxu uhjuhvvlrqv zlwk dowhuqdwlyh vshflfdwlrqv/ lqfoxglqj wkh rqh
vxjjhvwhg e| wkrvh dxwkruv/ exw qrqh ri wkh frqfoxvlrqv rq wkh uhodwlrqvkls ehwzhhq idfwru
hqgrzphqwv dqg lqfrph glvwulexwlrq fkdqjhv1
47Iljxuh 614=
Vr/ wkh whvwdeoh htxdwlrq ghulyhg iurp htxdwlrq 614 lv=
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zkhuh , vwdqgv iru dudeoh odqg shu fdslwd/ & iru fdslwdo shu zrunhu/ r iru shufhqwdjh
ri srsxodwlrq zlwk kljkhu hgxfdwlrq/ dqg C_RRS lv wkh SSS dgmxvwhg JGS shu
fdslwd wdnhq iurp wkh Zruog Shqq Wdeohv 4<<81
48E| lqfoxglqj wkh odwwhu yduldeohv/ wkh vl}h ri rxu vdpsoh lv uhgxfhg wr 2f re0
vhuydwlrqv iru e frxqwulhv iru zklfk wkhuh lv lqirupdwlrq rq lqfrph glvwulexwlrq
dqg idfwru hqgrzphqwv +vhh wkh Dsshqgl{ iru wkh vxppdu| vwdwlvwlfv ri wkh ydul0
deohv,1< Zh gr qrw xvh {hg hhfwv ehfdxvh pdq| frxqwulhv kdyh ihz revhuydwlrqv
dqg fkdqjh lq uhodwlyh hqgrzphqwv lv uhodwlyho| vorz> wkhuhiruh/ wkh pdmru sduw
ri furvv frxqwu| yduldwlrq zrxog eh devruehg e| wkh {hg hhfwv1 Krzhyhu/ zh
fdofxodwh wkh uhvlgxdov e| xvlqj wkh Kxehu fruuhfwlrq wr wdnh lqwr dffrxqw wkdw
wkh h{rjhqrxv yduldeohv duh qrw lqghshqghqwo| gudzq1
Wkh uhvxowv ri Wdeoh 614 duh lq olqh zlwk wkh txdolwdwlyh k|srwkhvhv dw wkh hqg
ri vxevhfwlrq 516= wkh ohyho ri lqhtxdolw| lqfuhdvhv zkhq odqg dqg sk|vlfdo fdslwdo
duh uhodwlyho| dexqgdqw/ exw ghfolqhv zkhq vnloohg oderu lv uhodwlyho| dexqgdqw143
Wkh sursruwlrq ri lqfrph glvwulexwlrq h{sodlqhg +wkh -2 lv 2., lv txlwh kljk/ jlyhq
<W k hu h d v r qz k |w k hv d p s o hl vu h g x f h gl vw k d ww k hE d u u r 0 O h hg d w dv h w0i u r pz k l f kz h
rewdlq wkh hgxfdwlrq lqglfdwruv 0 grhv qrw lqfoxgh lqirupdwlrq iru doo wkh frxqwulhv iru zklfk zh
kdyh gdwd rq lqhtxdolw|1 Wkh glvwulexwlrq ri wkh revhuydwlrqv e| frxqwu| lv dv iroorzv= Ehojlxp
7/ Fdqdgd 53/ Fkloh 7/ Frorpeld :/ Ghqpdun 7/ Ilqodqg 44/ Iudqfh 8/ Jhupdq| 9/ Juhhfh 6/
Jxdwhpdod 6/ Krqj Nrqj :/ Lqgld 4:/ Ludq 8/ Luhodqg 6/ Lwdo| 48/ Mdpdlfd 8/ Mdsdq 53/ Nruhd
44/ Pdxulwlxv 6/ Ph{lfr 7/ Qhwkhuodqgv 45/ Qhz ]hdodqg 45/ Qruzd| ;/ Shux 4/ Sklolsslqhv 8/
Sruwxjdo 6/ Vsdlq ;/ Vul Odqnd 9/ Wkdlodqg :/ Wxunh| 6/ Xqlwhg Nlqjgrp 59/ Xqlwhg Vwdwhv 5:/
Yhqh}xhod </ dqg ]dpeld 51 Ryhudoo zh kdyh 4;: revhuydwlrqv iru ghyhorshg frxqwulhv dqg 466
iru ghyhorslqj rqhv1
43Lq wklv vshflfdwlrq wkh uhodwlrq ehwzhhq lqfrph glvwulexwlrq dqg lqfrph shu fdslwd iroorzv
d* X* vkdsh wuhqg udwkhu wkdq wkh lqyhuwhg *X* vxjjhvwhg e| wkh Nx}qhwv k|srwkhvlv1 Krzhyhu/
zkhq zh vxevwlwxwh JGS shu fdslwd dqg wkh vtxduhg ydoxh iru wkhlu orjdulwkpv/ zh gr rewdlq
wkh lqyhuwhg *X*1 Vr/ wkh frh!flhqwv rq lqfrph duh qrw urexvw wr glhuhqw vshflfdwlrqv/ exw
wklv grhv qrw dhfw rxu uhvxowv rq wkh frhhflhqwv rq idfwru hqgrzphqwv1
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wkdw zh xvh rqo| idfwru hqgrzphqwv dqg ohyho ri lqfrph dv h{sodqdwru| yduldeohv1
Wkhvh uhvxowv duh urexvw wr wkh lqfoxvlrq ri |hdu gxpplhv dqg wr fkdqjhv lq
wkh ghqlwlrq ri ￿,|/ ￿&|/ ￿r|144 Lq dq xquhsruwhg uhjuhvvlrq/ zh xvh gluhfwo|
wkh devroxwh hqgrzphqw .W
s| dqg .￿s| lqvwhdg ri rxu uhodwlyh hqgrzphqw lqglfdwru
￿s|> lq wklv fdvh/ doo wkh frh!flhqwv rq odqg uhpdlq vljqlfdqw zkloh doo wkh rwkhuv
orvh vljqlfdqfh/ lqglfdwlqj wkdw rqo| wkh uhodwlyh hqgrzphqwv duh uhohydqw zkloh
wkh devroxwh hqgrzphqwv duh qrw lpsruwdqw shu vh1
Dv phqwlrqhg ehiruh/ htxdwlrq 616 lv d vlpsolfdwlrq wkdw grhv qrw lqfoxgh
44Lqvwhdg ri wdnlqj wkh orjdulwkp ri wkh udwlr ri wkh hqgrzphqw ri wkh frxqwu| wr wkh zruog
hhfwlyh hqgrzphqw/ zh kdyh xvhg wkh devroxwh glhuhqfh ehwzhhq wkhp/ wkh orjdulwkplf de0
vroxwh glhuhqfh/ wkh devroxwh glhuhqfh vtxduhg/ dqg wkh devroxwh glhuhqfh glylghg e| wkh
zruog hhfwlyh hqgrzphqwv/ uhvshfwlyho|1 Dgglwlrqdoo|/ zh kdyh fkdqjhg wkh ghqlwlrq ri zruog
dyhudjh e| qrw zhljkwlqj hdfk frxqwu|*v idfwruv e| wkh vkduh ri lqwhuqdwlrqdo wudgh dqg xvhg doo
wkh ghqlwlrqv phqwlrqhg ehiruh1
4:yduldeohv rq wkh vwuxfwxuh ri rzqhuvkls l/ ru wkh ghjuhh ri rshqqhvv A1W k hp d l q
uhdvrq zk| zh gr qrw lqfoxgh yduldeohv derxw l lv wkdw wkhuh lv qr v|vwhpdwlf
gdwd edvh rq wkh vwuxfwxuh ri rzqhuvkls1 Krzhyhu/ zh kdyh shuiruphg dqrwkhu
h{shulphqw lq dq xquhsruwhg uhjuhvvlrq e| lqfoxglqj phdvxuhv ri odqg dqg hgx0
fdwlrq lqhtxdolw| dqg wkh ohyho ri qdqfldo ghswk dv d sur{| iru wkh glvwulexwlrq
ri fdslwdo lq wkh uhjuhvvlrq lq Wdeoh 614145 Wkh wkuhh frh!flhqwv rq idfwru hqgrz0
phqwv uhpdlq vwdwlvwlfdoo| vljqlfdqw dw wkh bf shu fhqw ohyho> wkh frh!flhqwv rq
odqg dqg hgxfdwlrq glvwulexwlrq duh srvlwlyh dqg vljqlfdqw/ zkloh wkh frh!flhqw
rq qdqfldo ghswk lv qhjdwlyh exw qrw vljqlfdqw1
71 Hqgrzphqwv/ Lqfrph Glvwulexwlrq/ dqg Rshqqhvv
Lq wklv vhfwlrq/ zh hvwlpdwh htxdwlrq 5145 xqghu wkh k|srwkhvlv wkdw wkh ohyho ri
wudgh glvwruwlrq A hqwhuv lq wkh ghwhuplqdwlrq ri idfwru sulfhv1
Hyhq wkrxjk wkh frqfhsw ri wudgh rshqqhvv lv frqfhswxdoo| vlpsoh/ wkhuh lv
frqwuryhuv| derxw krz wr phdvxuh lw surshuo|1 Wkhuh lv qr vdwlvidfwru| gluhfw
phdvxuh ri wudgh srolf| ehfdxvh wudgh surwhfwlrq fdq wdnh vhyhudo irupv 0 wdulv/
45Wkh uhvxowv iurp wklv uhjuhvvlrq duh qrw uhsruwhg ehfdxvh wkh vdpsoh vl}h zdv uhgxfhg wr
rqo| :3 revhuydwlrqv gxh wr gdwd olplwdwlrqv1 Wkh phdvxuh ri wkh glvwulexwlrq ri hgxfdwlrq lv
wkh udwlr ri wkh oderu irufh ryhu 58 |hduv ri djh zlwk qr hgxfdwlrq/ ryhu wkh sursruwlrq zlwk
vhfrqgdu| vfkrrolqj dqg kljkhu hgxfdwlrq> wkh phdvxuh ri qdqfldo ghswk lv P5 ryhu JGS/
iurp wkh LPI Lqwhuqdwlrqdo Ilqdqfldo Vwdwlvwlfv/ 4<<8> wkh gdwd rq wkh Odqg Jlql lqgh{ wdnhq
iurp Ol hw do11 +4<<9,1
4;qrq0wdul eduulhuv/ uhtxluhphqwv rq vwdqgdugv/ hwf1 Iru wklv uhdvrq/ wkh hpslulfdo
olwhudwxuh kdv xvhg prvwo| rxwfrph0edvhg lqglfhv vxfk dv wkh lqwhqvlw| ri wudgh>
wkh pdlq gudzedfn ri wkhvh lqglfhv lv wkdw wudgh lqwhqvlw| lv lq xhqfhg e| pdq|
rwkhu yduldeohv/ vxfk dv jhrjudsk|/ hfrqrplf f|foh/ dqg uhvrxufh hqgrzphqwv1
Glhuhqw dxwkruv kdyh fruuhfwhg wkh phdvxuhv ri wudgh rshqqhvv iru wkhvh idfwruv/
zklfk duh lqghshqghqw ri wkh wudgh srolf|1 Zh uhylhz vrph frpprqo| xvhg lqglfhv
lq wkh Dsshqgl{1
Lq dgglwlrq wr wkh lvvxhv phqwlrqhg deryh/ wkhuh lv dq dgglwlrqdo sureohp vsh0
flf wr rxu h{huflvh1 Iru lqvwdqfh/ d frxqwu| wkdw lv zhoo hqgrzhg lq odqg zlwk
uhvshfw wr wkh zruog w|slfdoo| kdv d kljk yroxph ri wudgh> wkhuhiruh/ d phdvxuh ri
wudgh rshqqhvv zklfk grhv qrw frqwuro iru hqgrzphqwv vkrzv wkdw wklv frxqwu| lv
txlwh rshq1 Jlyhq wkdw uhodwlyh lqwhqvlw| ri odqg lv dvvrfldwhg zlwk kljkhu lqfrph
lqhtxdolw|/ dv wkh dqdo|vlv lq wkh suhylrxv vhfwlrq vkrzv/ zh frxog huurqhrxvo|
dwwulexwh wkh kljk lqhtxdolw| wr wkh rshqqhvv ri wkh hfrqrp|1 Wr vroyh wklv sure0
ohp/ zh kdyh frqvwuxfwhg dq lqgh{ ri wudgh rshqqhvv zklfk frqwurov iru wkh idfwru
hqgrzphqwv +Re?,1 Zh glvfxvv wkh frqvwuxfwlrq dqg surshuwlhv ri rxu lqgh{ lq
wkh Dsshqgl{1 Zh dgg rxu phdvxuhv ri wudgh glvwruwlrq gluhfwo|/ dqg lqwhudfwlqj
zlwk hyhu| lqglfdwru ri uhvrxufh lqwhqvlw|1 Wkh whvwdeoh vshflfdwlrq ghulyhg iurp
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Wkuhh frqfoxvlrqv fdq eh gudzq iurp Wdeoh 7141 Wkh uvw lv wkdw wkh vljqv dqg
wkh vljqlfdqfh ri wkh uhvrxufh hqgrzphqwv uhpdlq urexvw wr wkh lqfoxvlrq ri wkh
rshqqhvv lqgh{1
53Wkh vhfrqg frqfoxvlrq lv wkdw wkh lqgh{ ri wudgh rshqqhvv +Re?, lv srvlwlyh
dqg vljqlfdqw1 Wklv vxjjhvwv wkdw wudgh rshqqhvv lv dvvrfldwhg zlwk kljkhu lq0
htxdolw| nhhslqj frqvwdqw wkh idfwru hqgrzphqwv1 Wklv fdq eh gxh wr wkh idfw wkdw
pruh olehudo jryhuqphqwv kdyh pruh olehudo wudgh srolf| dqg ohvv uhglvwulexwlrqdo
srolflhv/ vr wkdw zh revhuyh d srvlwlyh fruuhodwlrq ehwzhhq lqhtxdolw| dqg wudgh
rshqqhvv1
Wkh wklug frqfoxvlrq lv wkdw wkh hhfw ri wudgh rshqqhvv ghshqgv rq wkh uhod0
wlyh dexqgdqfh ri hdfk w|sh ri idfwru1 Lqhtxdolw| lqfuhdvhv lq frxqwulhv wkdw duh
uhodwlyho| zhoo hqgrzhg zlwk vnloov zkhq wkh hfrqrp| rshqv1 Wklv uhvxow frqupv
wkh qglqjv ri wkh hpslulfdo olwhudwxuh rq zdjh lqhtxdolw| wkdw wudgh rshqqhvv
lqfuhdvhv wkh suhplxp iru vnloohg zrunhuv1 Lq frqwudvw/ lqhtxdolw| ghfuhdvhv lq
frxqwulhv wkdw duh uhodwlyho| zhoo hqgrzhg zlwk fdslwdo zkhq wkh hfrqrp| rshqv>
wklv frxog eh h{sodlqhg e| wkh idfw wkdw wkh uhwxuq rq fdslwdo glplqlvkhv dqg
wklv lpsuryhv wkh glvwulexwlrq1 Wklv uhvxow lv frqvlvwhqw zlwk wkh wudgh olwhudwxuh
rq srolwlfdo hfrqrp|/ zklfk dujxhv wkdw uhqwv ghulylqj iurp rzqhuvkls ri fdslwdo
uhgxfh zkhq wkh hfrqrp| rshqv xs +vhh Nuxhjhu 4<:7,1
Dv phqwlrqhg lq wkh lqwurgxfwlrq/ prvw ri wkh olwhudwxuh uhodwhg wr wklv zrun
orrnv rqo| dw wkh zdjh hhfw dqg kdv frqfoxghg wkdw wudgh rshqqhvv zruvhqv wkh
glvwulexwlrq1 Zh vkrz wkdw rshqqhvv fdq eh surjuhvvlyh ru uhjuhvvlyh ghshqglqj rq
54wkh uhodwlyh hqgrzphqwv= lqhtxdolw| ulvhv lq vnloo0lqwhqvlyh frxqwulhv exw ghfolqhv lq
fdslwdo0lqwhqvlyh rqhv1 Dgglwlrqdoo|/ lw vhhpv wkdw wudgh rshqqhvv kdv d uhjuhvvlyh
hhfw rq lqhtxdolw| wkdw lv lqghshqghqw ri wkh idfwru hqgrzphqwv1
7141 Urexvwqhvv Whvwv
Zh shuirup yh whvwv wr fkhfn iru wkh urexvwqhvv ri wkh odwwhu frqfoxvlrqv1
Iluvw/ rxu uhjuhvvlrqv kdyh d srwhqwldo sureohp ri hqgrjhqhlw|1 Idfwru hqgrz0
phqwv ghwhuplqh lqfrph glvwulexwlrq lq wkh zd| zh kdyh glvfxvvhg lq wkh wkhruhw0
lfdo vhfwlrq/ exw lqfrph glvwulexwlrq dovr ghwhuplqhv idfwru dffxpxodwlrq1 Lq idfw/
wkh uhfhqw olwhudwxuh rq lqfrph glvwulexwlrq dvvxphv wkdw lqhtxdolw| ghwhuplqhv
lqyhvwphqw lq hgxfdwlrq dqg fdslwdo dffxpxodwlrq/ zklfk duh  rz yduldeohv146
Qhyhuwkhohvv/ rxu uhjuhvvlrqv vkrxog qrw vxhu iurp wklv hqgrjhqhlw| ehfdxvh wkh
￿s| yduldeohv duh vwrfn yduldeohv/ zklfk gr qrw ghshqg rq suhvhqw lqfrph glvwul0
exwlrq1 Wr sxuvxh wkh lvvxh ixuwkhu/ zh kdyh uxq rxu uhjuhvvlrq lqvwuxphqwlqj
iru wkh vwrfn ri fdslwdo dqg hgxfdwlrq zlwk qdqfldo ghswk +zklfk lv zhoo fruuh0
odwhg zlwk wkhvh yduldeohv,/ dqg dovr zlwk odjjhg yduldeohv> wkh xquhsruwhg uhvxowv
frqup wkdw rxu dvvxpswlrqv derxw wkh odfn ri hqgrjhqhlw| duh ydolg1
Vhfrqg/ zh fkhfn zkhwkhu wkh uhvxowv duh urexvw wr rwkhu lqhtxdolw| lqglfhv
46Vhh Ioxj/ Vslolpehujr/ dqg Zdfkwhqkhlp +4<<:,1
55Wdeoh 715= Lqfrph Glvwulexwlrq dqg Wudgh Rshqhvv
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jlyhq wkdw glhuhqw lqhtxdolw| phdvxuhv sodfh juhdwhu zhljkw rq glhuhqw vhfwlrqv
ri wkh glvwulexwlrq 0iru lqvwdqfh/ wkh Jlql jlyhv pruh zhljkw wr wkh fhqwhu1 Udwkhu
wkdq fkrrvlqj dqrwkhu lqgh{/ zh surfhhg lq d pruh jhqhudo zd| dqg hvwlpdwh
uhjuhvvlrq 714 xvlqj wkh lqfrph vkduh ri hdfk txlqwloh ri wkh srsxodwlrq lqvwhdg ri
wkh Jlql lqgh{/ wr qg zkhuh h{dfwo| wkh fkdqjhv wdnh sodfh1
Wdeoh 715 suhvhqwv uhvxowv wkdw surylgh d fohduhu ylhz ri wkh uhodwlrqvklsv147
Iru lqvwdqfh/ wkh qhjdwlyh hhfw ri odqg lv ghwhuplqhg e| wkh idfw wkdw wkh lqfrph
vkduh ri wkh srruhvw 53 shu fhqw ri wkh srsxodwlrq ghfolqhv zlwk odqg dexqgdqfh1
47Qrw doo wkh revhuydwlrqv wkdw kdyh d Jlql lqgh{ frqwdlq wkh txlqwloh vkduhv/ vr wkh vdpsoh lv
uhgxfhg wr 593 revhuydwlrqv1
56Lq frqwudvw/ fdslwdo lqwhqvlw| lv uhjuhvvlyh ehfdxvh lw kdv d vljqlfdqw qhjdwlyh
hhfw rq wkh uvw irxu txlqwlohv/ zkloh udlvlqj wkh lqfrphv ri wkh ulfkhvw 53 shu
fhqw1 Juhdwhu vnloo lqwhqvlw| lqfuhdvhv wkh vkduh ri txlqwlohv 6 dqg 7 +zklfk frxog
urxjko| eh frqvlghuhg wkh plggoh fodvvhv,/ zkloh uhgxflqj wkh uhodwlyh lqfrphv ri
txlqwloh 8/ dqg ohdylqj wkh orzhvw txlqwlohv xqfkdqjhg1
Zlwk uhjdug wr wkh lqwhudfwlrq whupv/ zh rewdlq vlplodu uhvxowv1 Wkh lqwhudfwlrq
zlwk odqg lv qrw vljqlfdqw dfurvv txlqwlohv/ zkloh wkh lqwhudfwlrq ri rshqqhvv zlwk
fdslwdo uhgxfhv wkh vkduh ri wkh wrs 53 shu fhqw dqg lpsuryhv wkh srvlwlrq ri
wkh rwkhu irxu txlqwlohv1 Zkhq d vnloohg oderu0lqwhqvlyh hfrqrp| rshqv wr wudgh/
lqfrph lqhtxdolw| ulvhv ehfdxvh wkh vkduh ri txlqwlohv 6 dqg 7 uhgxfhv vljqlfdqwo|/
wkh lqfrph vkduh ri wkh ulfkhvw 53 shu fhqw lqfuhdvhv/ zkloh wkh srruhvw 73 shu
fhqw lv xqdhfwhg1 Wkh wudgh rshqqhvv phdvxuh xvhg lqghshqghqwo| kdv uhjuhvvlyh
hhfwv ehfdxvh lw uhgxfhv wkh lqfrphv ri wkh srruhvw 93 shu fhqw ri wkh srsxodwlrq/
zkloh udlvlqj wkh vkduh ri wkh wrs txlqwlohv1
Wkh wklug urexvwqhvv whvw lv derxw vdpsoh khwhurjhqhlw|1 Wr fkhfn zkhwkhu
idfwru hqgrzphqwv slfn xs xqrevhuydeoh glhuhqfhv ehwzhhq ghyhorslqj dqg gh0
yhorshg frxqwulhv/ zh vsolw rxu vdpsoh1 Wdeoh 716 suhvhqwv wkh uhvxowv iru wkh vxe
vdpsoh ri ghyhorslqj frxqwulhv1 Wkh frh!flhqwv iru wkh uhvwulfwhg vdpsoh duh qrw
yhu| glhuhqw iurp wkrvh ri wkh frpsohwh vdpsoh1 Dq lqwhuhvwlqj uhvxow lv wkdw
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wkh frh!flhqw iru wkh rshqqhvv phdvxuh lwvhoi lv qhjdwlyh exw qrw vljqlfdqw/ lq0
glfdwlqj wkdw wudgh rshqqhvv kdv qr lq xhqfh rq wkh glvwulexwlrq ri lqfrph ri
ghyhorslqj hfrqrplhv/ dsduw iurp wkh hhfw rq wkh idfwru sulfhv1 Wklv odvw uhvxow
lv lq olqh zlwk wkh qglqj e| Hgzdugv +4<<:,1
Wkh iruwk vhw ri urexvwqhvv whvwv frqvlvwv ri wkh lqfoxvlrq ri glhuhqw uhjuhvvruv1
Zh lqwurgxfh |hdu gxpplhv dqg wkh lq dwlrq udwh dv yduldeohv wr dffrxqw iru rwkhu
pdfurhfrqrplf  xfwxdwlrqv1 Zh dovr wu| glhuhqw ghqlwlrqv ri ￿,|/ ￿&|/ ￿r| dv
h{sodlqhg lq irrwqrwh 451 Lq doo fdvhv/ wkh vljq dqg vljqlfdqfh ri wkh frh!flhqwv
gr qrw fkdqjh1 Lq dgglwlrq wr vwuxfwxudo fkdqjhv/ dovr vkruw0whup  xfwxdwlrqv ri
58pdfurhfrqrplf dfwlylw| frxog dhfw lqhtxdolw| 0 iru lqvwdqfh/ li wkh prvw lqfrph0
hodvwlf vhfwruv xvh d vshflf idfwru pruh lqwhqvlyho|/ wkh ghpdqg iru vxfk idfwru
pd| lqfuhdvh pruh wkdq sursruwlrqdoo| dorqj wkh f|foh1 Lq dq xquhsruwhg uhjuhv0
vlrq/ zh kdyh lqwurgxfhg wkh ghyldwlrq iurp wkh orqj0whup lqfrph jurzwk wuhqg
wr frqwuro iru f|foh0uhodwhg fkdqjhv lq lqfrph glvwulexwlrq> rxu frqfoxvlrqv gr qrw
fkdqjh1
Dv douhdg| phqwlrqhg/ wkhuh lv vrph frqwuryhuv| derxw zklfk phdvxuh ri wudgh
rshqqhvv lv pruh dssursuldwh/ vr wkh odvw urexvwqhvv whvw lv derxw wkh vhqvlwlylw| wr
wkh lqgh{ ri wudgh rshqqhvv1 Wdeoh D14 frqwdlqv wkh uhvxowv ri hvwlpdwlqj wkh vdph
uhjuhvvlrq zlwk vl{ glhuhqw lqglfhv ri rshqqhvv1 Wkh ghqlwlrqv ri wkh lqglfhv duh
h{sodlqhg lq wkh Dsshqgl{1 Wr pdnh wkh frh!flhqwv frpsdudeoh/ zh qrupdol}h
hdfk lqgh{ vr wkdw wkh| udqjh zlwklq wkh lqwhuydo ^3/4`1
Hyhq wkrxjk wkh fruuhodwlrq pdwul{ ri Wdeoh E16 lq wkh Dsshqgl{ lqglfdwhv
wkdw wkh phdvxuhv ri rshqqhvv duh orrvho| fruuhodwhg/ rxu frqfoxvlrqv uhjduglqj
wkh uhodwlrq ehwzhhq lqfrph glvwulexwlrq dqg idfwru hqgrzphqwv duh txlwh urexvw
wr wkh fkrlfh ri lqgh{1 Lq prvw fdvhv/ vnloo lqwhqvlw| lv irxqg wr eh surjuhvvlyh
+dowkrxjk wkh frh!flhqw lv qrw vljqlfdqw zkhq (U dqg . duh xvhg,/ zkloh
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odqg dqg fdslwdo lqwhqvlw| zruvhq wkh glvwulexwlrq ri lqfrph +wkh rqo| h{fhswlrq
lv irxqg zlwk (U iru wkh fdvh ri odqg,1 Uhjduglqj wkh rshqqhvv phdvxuh wdnhq
lqghshqghqwo|/ wkh uhvxowv ydu|1 Zkhq zh xvh f/ uee/ uee2/ dqg wkh eodfn
pdunhw h{fkdqjh udwh/ zh qg d srvlwlyh uhodwlrq/ exw zkhq wkh 7AU dqg (U
lqglfhv duh lqwurgxfhg/ wkh vljq ri wkh frh!flhqw fkdqjhv wr qhjdwlyh/ lqglfdwlqj
wkdw wudgh rshqqhvv kdv d surjuhvvlyh hhfw rq lqhtxdolw|1 Wkxv/ rxu frqfoxvlrq
derxw wkh hhfw ri rshqqhvv lqghshqghqwo| ri wkh lq xhqfh rq idfwru sulfhv lv qrw
urexvw wr wkh fkrlfh ri rshqqhvv lqglfdwru1
5:Dprqj wkh lqwhudfwlrq whupv/ wkh frpelqdwlrq ri wudgh rshqqhvv dqg idfwru
dexqgdqfh lv idluo| urexvw lq wkh fdvh ri vnloo dqg yhu| urexvw iru fdslwdo lqwhqvlw|/
zkloh wkh uhvxowv iru odqg ydu| frqvlghudeo| dfurvv lqglfhv1 Wkh pdfurhfrqrplf
yduldeohv duh dovr kljko| urexvw wr wkh fkrlfh ri rshqqhvv lqglfdwru1
7151 Vljqlfdqfh ri wkh Uhvxowv dqg Uhjlrqdo Yduldwlrqv
Wr fkhfn iru wkh hfrqrplf vljqlfdqfh ri rxu uhvxowv/ zh fdofxodwh wkh dyhudjh
ydoxh ri hdfk ri wkh lqghshqghqw yduldeohv xvhg lq htxdwlrq +714,/ dqg pxowlso|
wkhp e| wkh fruuhvsrqglqj uhjuhvvlrq frh!flhqwv iurp rxu edvh uhjuhvvlrqv1 Wdeoh
718 suhvhqwv wkh uhvxowv/ dqg wkh yduldeoh phdqv duh irxqg lq wkh Dsshqgl{1 Doo
wkh yduldeohv zlwk d olqh deryh duh dyhudjhv ryhu doo wkh wlph shulrg1
Wkh uhvxowv lq Wdeoh 718/ dqg wkh dyhudjh hqgrzphqwv suhvhqwhg lq wkh Dsshq0
gl{ doorz wr fkdudfwhul}h uhjlrqv dffruglqj wr wkh w|sh ri idfwru zlwk zklfk wkh|
duh hqgrzhg1 Lqgxvwuldo frxqwulhv kdyh pruh fdslwdo dqg vnloov wkdq wkh rwkhu uh0
jlrqv/ exw wkh| kdyh uhodwlyho| ohvv odqg1 Odwlq Dphulfd kdv ohvv odqg/ ohvv fdslwdo
shu zrunhu dqg ohvv vnloov wkdq wkh zruog dyhudjh/ exw idfwru hqgrzphqwv duh forvh
5;Wdeoh 718= Hhfw ri Idfwru Hqgrzphqwv dqg Wudgh Rshqqhv rq Lqfrph Glvwulex0
wlrq +Srlqwv ri wkh Jlql Frh!flhqw,
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nnH{suhvvhg dv srlqwv ri wkh Jlql frh!flhqw1 Hvwlpdwhg e| vlpxodwlqj dq lqfuhdvh lq
wkh Rshqqhvv phdvxuh e| 43( dqg uhfdofxodwlqj wkh srlqwv ri wkh Jlql gxh wr wudgh1
wr wkh zruog hhfwlyh hqgrzphqwv148 Dv h{shfwhg/ Diulfd/ iroorzhg e| wkh Dvldq
frxqwulhv/ kdv wkh orzhvw hqgrzphqwv ri fdslwdo dqg vnloov1 Wkh pdlq glhuhqfh
dprqj wkhvh wzr uhjlrqv lv wkdw Diulfd lv zhoo hqgrzhg zlwk odqg/ zkloh wklv idfwru
lv vfdufh lq Dvld1 Ilqdoo|/ Hdvw Dvld kdv pruh fdslwdo dqg vnloov wkdq wkh zruog
48Lw lv lqwhuhvwlqj wr qrwh wkdw lq olqh zlwk wkh dujxphqw e| Zrrg +4<<9,/ Odwlq Dphulfd grhv
qrw vhhp wr kdyh d frpsdudwlyh dgydqwdjh lq xqvnloohg oderu/ dv lv qrupdoo| wkrxjkw/ dv wkh
vnloo ohyho dqg wkh dprxqw ri fdslwdo shu zrunhu duh kljkhu wkdq wkh dyhudjh uhjlvwhuhg lq Dvld
dqg Diulfd1
5<dyhudjh/ exw lw lv qrw zhoo hqgrzhg zlwk odqg1
Zlwk uhjdug wr wkh hhfw ri wudgh rq lqfrph glvwulexwlrq/ zh hvwlpdwh wkh
srlqwv ri wkh Jlql frh!flhqw wkdw duh dvvrfldwhg wr wkh Rshqqhvv phdvxuh e|
dgglqj xs wkh lqwhudfwlrq whupv lq Wdeoh 718 dqg wkh rshqqhvv phdvxuh wdnhq
lqghshqghqwo|1 Wkhq zh vlpxodwh wkh lpsdfw ri lqfuhdvlqj wkh phdvxuh ri rshqqhvv
e| 43 shu fhqw lq hdfk uhjlrq1 Wkh pdlq uhvxow lv wkdw rshqqhvv kdv d uhjuhvvlyh
lpsdfw wkurxjk vnloov lq wkh uhjlrqv zlwk wkh kljkhvw vnloo ohyhov +qdpho| wkh
lqgxvwuldo frxqwulhv dqg Hdvw Dvld,/ zkloh lw vhhpv wr eh surjuhvvlyh lq xqvnloohg
oderu dexqgdqw uhjlrqv1
Zh qg wkdw wudgh kdv sudfwlfdoo| qr lpsdfw rq wkh shuvrqdo lqfrph glvwule0
xwlrq lq lqgxvwuldo frxqwulhv1 Wkh uhdvrq lv wkdw dowkrxjk rshqqhvv zruvhqv wkh
glvwulexwlrq wkurxjk lwv hhfw rq vnloov/ wklv lv wrwdoo| rvhw e| wkh surjuhvvlyh
lpsdfw ryhu fdslwdo1 Lq wklv fdvh/ odqg grhv qrw dsshdu wr sod| dq lpsruwdqw uroh1
Wudgh rshqqhvv dovr kdv d qhjoljleoh hhfw ryhu lqfrph glvwulexwlrq lq Odwlq
Dphulfd1 Wklv lv lq olqh zlwk wkh dujxphqw wkdw zkhq idfwru hqgrzphqwv duh yhu|
vlplodu wr wkh zruog dyhudjh/ rqo| vpdoo fkdqjhv lq uhodwlyh sulfhv zloo wdnh sodfh
zlwk rshqqhvv/ gxh wr wkh devhqfh ri d frpsdudwlyh dgydqwdjh1
Wkh lpsdfw ri wudgh wkurxjk vnloov dqg fdslwdo lv yhu| vlplodu lq Diulfd dqg
Dvld1 Lq erwk ri wkhvh uhjlrqv/ wudgh kdv dq htxdol}lqj hhfw gxh wr wkh orz ohyhov
63ri vnloo/ exw rq wkh rwkhu kdqg lw kdv d uhjuhvvlyh lpsdfw gxh wr wkh vfduflw| ri
fdslwdo1 Wkh pdlq glhuhqfh lq wkhvh wzr uhjlrqv lv wkdw rshqqhvv lv uhjuhvvlyh lq
Dvld zkloh lw lv surjuhvvlyh wkurxjk lwv hhfw lq odqg lq odqg0dexqgdqw Diulfd1 Lq
Hdvw Dvld/ wudgh rshqqhvv kdv d surjuhvvlyh hhfw wkurxjk wkh fdslwdo hqgrzphqw/
exw wklv lv wrwdoo| rvhw e| wkh uhjuhvvlyh hhfw rq vnloov dqg wr wkh idfw wkdw wkh
uhjlrq lv odqg vfdufh1
81 Frqfoxvlrqv
Wkh remhfwlyh ri wklv sdshu lv wr h{soruh wkh uhodwlrq ehwzhhq wkh glvwulexwlrq ri
lqfrph dqg wudgh rshqqhvv1 Rxu dqdo|vlv glhuv iurp uhodwhg zrunv lq wkdw lw
xvhv sdqho gdwd iru d orqj shulrg +5; |hduv,/ dqg wkdw lw irfxvhv rq wkh shuvrqdo
glvwulexwlrq ri lqfrph udwkhu wkdq rqo| rq zdjh lqhtxdolw|1
Lq wkh uvw sduw/ zh dqdo|}h wkhruhwlfdoo| wkh olqnv dprqj lqfrph glvwulexwlrq
dqg idfwru hqgrzphqwv/ vwuxfwxuh ri rzqhuvkls/ dqg wkh sulfh ri idfwruv1 Zh dujxh
wkdw vrph idfwruv vxfk dv odqg dqg fdslwdo fdq eh dffxpxodwhg zlwk qr olplw e|
d ihz lqglylgxdov/ zkloh rwkhu idfwruv vxfk dv hgxfdwlrq kdyh olplwv wr krz pxfk
dq lqglylgxdo fdq dffxpxodwh1 Wklv lqwurgxfhv qdwxudo erxqgv wr wkh vwuxfwxuh ri
rzqhuvkls1 Wkh idfwru sulfhv ghshqg rq wkhlu uhodwlyh vfduflw| dqg rq wkh ghjuhh
ri rshqqhvv/ dv wkh qhrfodvvlfdo wkhru| ri wudgh vxjjhvwv1
64Lq wkh hpslulfdo vhfwlrq/ zh uvw whvw zkhwkhu idfwru hqgrzphqwv dqg wudgh
rshqqhvv fdq h{sodlq lqfrph glvwulexwlrq1 Zh qg wkdw frxqwulhv hqgrzhg zlwk
idfwruv wkdw gr qrw kdyh olplwv wr wkhlu dffxpxodwlrq +h1j1/ odqg dqg fdslwdo, duh
pruh xqhtxdo1 Lq frqwudvw/ frxqwulhv lq zklfk wkh dyhudjh vnloo ohyho lv kljkhu
wkdq wkh zruog hhfwlyh hqgrzphqw/ kdyh orzhu lqhtxdolw|1 Zh vkrz wkdw wklv
vshflfdwlrq lv wkhruhwlfdoo| ydolg li wkhuh lv qr lpshglphqw wr wudgh1
Zh wkhq gurs wkh dvvxpswlrq wkdw wkhuh duh qr lpshglphqwv wr iuhh wudgh/
d q gl q w u r g x f hd ql q g h {r iw u d g hg l v w r u w l r qz k l f kl ve d v h gr qi d f w r uh q g r z p h q w v 1
E| xvlqj wklv lqgh{/ zh vkrz wkdw= +@, diwhu frqwuroolqj iru wkh hhfw ri wudgh/
lqfrph glvwulexwlrq uhpdlqv zhoo h{sodlqhg e| uhodwlyh idfwru hqgrzphqwv> +K,
wudgh rshqqhvv uhgxfhv lqhtxdolw| lq fdslwdo0dexqgdqw frxqwulhv> dqg +S, wudgh
rshqqhvv lqfuhdvhv lqhtxdolw| lq vnloo0dexqgdqw frxqwulhv1 Rxu frqfoxvlrqv duh
urexvw wr hqgrjhqhlw| whvwv/ wr wkh xvh ri glhuhqw uhjuhvvruv/ wr vhyhq glhuhqw
rshqqhvv phdvxuhv/ dqg wr wkh glylvlrq ri frxqwulhv e| lqfrph1
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￿,| 031:< 03188 3179 0617< 04163
￿&| 4158 03144 041;: 3149 031<3
￿r| 31;9 03148 0514: 3168 031;4
￿,|  Re? 03153 03138 3169 04178 03176
￿&|  Re? 3158 3136 03157 3138 0314<
￿r|  Re? 314< 03134 03177 3145 03145
Re? 3154 314< 3155 3166 3155
C_RRS </:39 616:8 4/3:9 7/873 4/<33
C_RRS2 43193 418; 314; 6187 41:8
WH{foxghv Hdvw Dvld
Wkh vwdwlvwlfv iru C_RRS2 lv glylghg e| 4/333/333
66E1 Phdvxuhv ri Rshqqhvv
Hyhq wkrxjk wkh frqfhsw ri wudgh rshqqhvv lv vlpsoh lq wkhru|/ wkhuh lv qr zlgho|
dffhswhg zd| ri phdvxulqj lw1 Lq wkh olwhudwxuh/ wzr w|shv ri phdvxuhv ri rshqqhvv
kdyh ehhq xvhg= lqflghqfh dqg rxwfrph0edvhg phdvxuhv149
Lqflghqfh0edvhg phdvxuhv duh gluhfw lqglfdwruv ri wudgh srolf|/ vxfk dv wkh ohyho
ru glvshuvlrq ri wdulv1 Dowkrxjk wkhvh lqglfdwruv duh derxw wkh forvhvw rqh fdq
jhw wr lqihuulqj wkh wudgh srolf| ri d frxqwu|/ wkh| vwloo kdyh wzr vkruwfrplqjv=
uvw/ wkh| duh lpshuihfw ehfdxvh wkh| fdqqrw fdswxuh rwkhu w|shv ri lqwhuyhqwlrq
vxfk dv qrq0wdul eduulhuv> dqg vhfrqg/ frqvlvwhqw gdwd rq wdulv duh qrw dydlodeoh
iru pdq| frxqwulhv dqg iru d vx!flhqw qxpehu ri |hduv1
Rxwfrph0edvhg phdvxuhv duh zlgho| xvhg ehfdxvh wkh| lpsolflwo| fryhu doo wkh
vrxufhv ri glvwruwlrq dqg duh edvhg rq gdwd zklfk duh pruh uhdglo| dydlodeoh1 Wkh
prvw frpprq ri wkhvh phdvxuhv lv wkh wudgh rshqqhvv ri d frxqwu| phdvxuhg
dv wkh udwlr ri h{sruwv soxv lpsruwv ryhu JGS1 Rwkhu rxwfrph0edvhg phdvxuhv
duh rewdlqhg iurp wkh ghyldwlrqv ehwzhhq dfwxdo wudgh dqg suhglfwhg wudgh> wkh
suhglfwhg ydoxhv duh hvwlpdwhg dffruglqj wr vrph nlqg ri wkhruhwlfdo iudphzrun/
vxfk dv wkh Khfnvkhu0Rkolq prgho ru wkh judylw| htxdwlrqv1 Wkhuhiruh/ wkhvh w|shv
ri lqglfdwru duh vxemhfw wr duelwudulqhvv lq wkh fkrlfh ri uhohydqw wudgh wkhru|/ dqg
Sulwfkhww +4<<9, kdv vkrzq wkdw vhyhudo rxwfrph0edvhg lqglfhv ri wudgh rshqqhvv
duh yhu| zhdno| fruuhodwhg1
Iru wkh sxusrvhv ri wklv zrun/ zh xvh vhyhq glhuhqw lqglfhv wr whvw zkhwkhu rxu
uhvxowv duh vhqvlwlyh wr wkh xvh ri d sduwlfxodu lqglfdwru1 Vl{ ri wkhp kdyh ehhq
xvhg suhylrxvo| lq wkh olwhudwxuh/ dqg zh lqqrydwh e| lqwurgxflqj d qhz lqgh{
zklfk lv forvhu wr wkh vslulw ri rxu h{huflvh1
Wkh vl{ lqgh{hv iurp wkh suhylrxv olwhudwxuh duh=
 Wudgh Iorzv/ phdvxuhg e| +H{sruwv.Lpsruwv,2JGS dw frqvwdqw sulfhv +gh0
qrwhg [P, / rewdlqhg gluhfwo| iurp wkh Zruog Shqq Wdeohv 4<<8>
 lqyhuvh ri wkh Eodfn Pdunhw H{fkdqjh Udwh +EPH, rewdlqhg iurp Eduur0
Ohh +4<<7,1 Wklv lv dq lqgluhfw phdvxuh ri wudgh glvwruwlrq edvhg rq wkh idfw
wkdw glvwruwhg wudgh uhjlphv riwhq lqgxfh glvwruwlrqv lq wkh h{fkdqjh udwh/
zklfk duh uh hfwhg lq wkh eodfn pdunhw suhplxp1 Wkhuhiruh/ wkh lqyhuvh ri
wkh eodfn pdunhw suhplxp lv d phdvxuh ri wudgh glvwruwlrqv>
49Kduulvrq +4<<9, dqg Sulwfkhww +4<<9, kdyh vxuyh|hg wkh olwhudwxuh rq wkh phdvxuhphqw ri
wudgh rulhqwdwlrq1
67 Sulfh Glvwruwlrq Lqgh{ +SGL, vxjjhvwhg e| Groodu +4<<5,/ dqg rewdlqhg
wkurxjk wkh iroorzlqj uhjuhvvlrq=
oRoSe ' @ n q￿C_RRS n q2C_RRS
2 n / +E14,
zkhuh oRoSe lv wkh uhodwlyh sulfh ohyho +SSS0dgmxvwhg uhdo h{fkdqjh udwh,
dqg C_RRf lv wkh SSS0dgmxvwhg JGS shu fdslwd/ erwk rewdlqhg iurp wkh
Zruog Shqq Wdeohv 4<<81 Wkh phdvxuh ri wudgh rshqqhvv lv wkh uhvlgxdo lq
wkh uhjuhvvlrq1 Lw lv edvhg rq wkh lghd wkdw ghyldwlrqv iurp SSS lqglfdwh
g l v w r u w l r ql qw k hw u d g h r z >
 Phdvxuh ri Vwuxfwxuh Dgmxvwhg Wudgh +7AU,/ vxjjhvwhg e| Fkhqhu| dqg
V|utxlq +4<;9,1 Wklv lqglfdwru phdvxuhv wkh ghyldwlrq ri wkh revhuyhg wudgh
frpsrvlwlrq iurp wkh suhglfwhg1 Lw lv rewdlqhg wkurxjk wkh iroorzlqj iru0
pxod=




e .R  e .6
e .
/ +E15,
zkhuh Aphdvxuhv wudgh frpsrvlwlrq/ zklfk lv wkh vkduh ri pdqxidfwxulqj
h{sruwv +.6, ryhu wrwdo phufkdqglvh h{sruwv +.,1 g A lv wkh h{shfwhg wudgh
frpsrvlwlrq/ zklfk lv rewdlqhg iurp wkh suhglfwhg ydoxhv ri .R +sulpdu|
vhfwru h{sruwv, dqg .6 edvhg rq wkh iroorzlqj uhjuhvvlrq=
.￿ ' k n q￿ *?C_RRS n q2 E*?C_RRS
2 n ￿ *?JR,@|J? +E16,
n2 E*?JR,@|J?
2 n A(n /
zkhuh A( lv d wlph gxpp| wkdw lqglfdwhv li wkh |hdu ri revhuydwlrq  lv
ehiruh ru diwhu wkh 4<:6 rlo vkrfn1 Dv dujxhg e| Sulwfkhww +4<<9,/ rqh ri
wkh gudzedfnv ri wklv phdvxuh lv wkdw lw grhv qrw kdyh d vwurqj wkhruhwlfdo
irxqgdwlrq>
 Ohh*v phdvxuh 4 +wii,= Iroorzlqj wkh wudglwlrq ri rxwfrph0edvhg lqglfhv
ri wudgh rshqqhvv/ Ohh +4<<6, kdv sursrvhg wzr phdvxuhv wkdw gudz rq wkh
lghd wkdw wudgh rulhqwdwlrq lv ghwhuplqhg e| wkh jhrjudsklf fkdudfwhulvwlfv
68ri d frxqwu|1 Wkh uvw ri wkh phdvxuhv lv edvhg rq wkh iroorzlqj uhjuhvvlrq=4:
f n 
C_R
' S n k*?E@oe@nq *?E_r|n *?E n K6e%Sn/ +E17,
zkhuh @hi@ lv wkh vl}h ri wkh frxqwu| lq whupv ri vtxduh plohv/ _t| phd0
vxuhv wkh glvwdqfh ri hdfk frxqwu| wr wkh pdmru zruog h{sruwhuv zhljkwhg e|
elodwhudo lpsruw ydoxhv lq 4<;8/ dqg M4i U lv wkh eodfn pdunhw h{fkdqjh
udwh1 Wkh vrxufh iru wkhvh wkuhh yduldeohv lv wkh Eduur0Ohh gdwd vhw +4<<7,1
D frxqwu|*v rshqqhvv lv ghwhuplqhg e| vwuxfwxudo ihdwxuhv 0 vxfk dv wkh qdw0
xudo uhvrxufh hqgrzphqw sur{lhg e| wkh jhrjudsklfdo vl}h dqg wkh suhvhqfh
ri qdwxudo wudgh eduulhuv phdvxuhg e| wkh glvwdqfh yduldeoh 0 dqg e| wkh
wudgh glvwruwlrqv zklfk duh sur{lhg e| wkh eodfn pdunhw h{fkdqjh udwh1 Wkh
phdvxuh ri wudgh rshqqhvv lv wkh uhvlgxdo>
 Ohh*v phdvxuh 5 +wii2,= Wklv lv d yduldwlrq ri wkh suhylrxv phdvxuh/ zklfk
grhv qrw lqfoxgh wkh eodfn pdunhw suhplxp dv dq dujxphqw=
f n 
C_R
' S n k*?E@oe@nq *?E_r|n1 +E18,
Dv douhdg| phqwlrqhg/ erwk ri wkh yduldeohv lqfoxghg lq wkh odwwhu uhjuhvvlrq
duh sur{lhv iru wkh qdwxudo uhvrxufh hqgrzphqw dqg qdwxudo eduulhuv wr wudgh/
uhvshfwlyho|1 Zh dgg wkh vkduh ri wkh sulpdu| vhfwru*v JGS dv lqgluhfw
phdvxuhv ri qdwxudo uhvrxufh hqgrzphqw/ dqg zh dovr dgg wkh JGS shu
fdslwd wr frqwuro iru lqfrph hhfwv vxfk dv lqwud0lqgxvwu| wudgh1 Vr/ zh
kdyh hvwlpdwhg wr wkh iroorzlqj vshflfdwlrq=
f n 
C_R
' Snk*?E@oe@nq *?E_r|n *?E@}_RnB*?EC_RRSn/ +E19,
zkhuh @}_R lv wkh vkduh ri wkh sulpdu| vhfwru*v C_R1D vx v x d o /z hw d n hw k h
uhvlgxdov dv lqglfdwru ri rshqqhvv1
4:Ohh*v ruljlqdo uhjuhvvlrq dovr lqfoxghv wkh orjdulwkp ri wdulv/ exw zh zhuh qrw deoh wr lqfoxgh
lw lq rxu hvwlpdwlrqv ehfdxvh zh gr qrw kdyh lqirupdwlrq iru wklv yduldeoh iru d vx!flhqw qxpehu
ri frxqwulhv1
69E141 Hqgrzphqw0Fruuhfwhg Phdvxuh ri Rshqqhvv
Lq wklv vxevhfwlrq zh ghyhors d qhz lqgh{ ri wudgh rshqqhvv wkdw lv lq olqh zlwk
rxu wkhruhwlfdo iudphzrun1 Wkh lqglfhv olvwhg ehiruh duh edvhg rq wkh ghyldwlrqv
ri dfwxdo iurp suhglfwhg wudgh1 Wkh htxdwlrqv xvhg wr suhglfw wudgh kdyh jhr0
judsklfdo yduldeohv/ vxfk dv glvwdqfh ru duhd/ dqg vwuxfwxudo yduldeohv/ vxfk dv
shufhqwdjh ri lqfrph frplqj iurp djulfxowxuh> wkh phdvxuh wkdw zh frqvwuxfw lv
e d v h gr qi d f w r uh q g r z p h q w v 1
Rxu h{huflvh lv vlplodu lq vslulw wr Ohdphu +4<;;,1 Ohdphu xvhv vhyhudo hqgrz0
phqwv +fdslwdo/ oderu/ odqg/ rlo/ frdo/ dqg plqhudov, dqg 4;5 frpprglw| fodvvhv lq
klv furvv0vhfwlrq dqdo|vlv wr frpsxwh wkh h{shfwhg wudgh> kh lqwhusuhwv wkh uhvlg0
xdov iurp wklv uhjuhvvlrq dv dq lqgh{ ri wudgh lqwhuyhqwlrq1 Zh frqvwuxfw rxu






lwlyho| fruuhodwhg zlwk wkh glhuhqfh lq wkh hqgrzphqwv ehwzhhq d frxqwu| dqg
wkh uhvw ri wkh zruog1
Wudgh rshqqhvv lv qrw rqo| d ixqfwlrq ri idfwru hqgrzphqwv exw dovr ri wkh
jhrjudsklf glvwdqfh ri d frxqwu| wr rwkhu srwhqwldo wudglqj sduwqhuv/ dv zhoo dv ri














zkhuh *?E@oe@￿ lv wkh orjdulwkp ri wkh vl}h ri frxqwu|  lq whupv ri vtxduh plohv/
*?E_r|￿ lv wkh dyhudjh ri wkh glvwdqfh ehwzhhq frxqwu|  dqg lwv 2f prvw lpsruwdqw
wudglqj sduwqhuv iurp Ohh +4<<6,/ dqg {2
￿s| +zlwk s ' &c,cr, lv wkh glvfuhsdqf|









zkhuh .￿s| lv wkh hqgrzphqw ri idfwru s ri frxqwu| 
dw wlph |/d q g.W
s| +zlwk s ' &c,cr, lv wkh zruog hhfwlyh hqgrzphqw ri idfwru s dw
wlph |1 Wkhuh duh vhyhudo rswlrqv lq vshfli|lqj wkh glhuhqfh lq idfwru hqgrzphqwv>
zh rswhg iru wkh vtxduh ri wkh shufhqwdjh glhuhqfh ehfdxvh= +@, wkh shufhqwdjh
hqvxuhv wkdw wkh idfw wkdw hqgrzphqwv duh wuhqghg/ grhv qrw lqwurgxfh hfrqrphwulf
sureohpv/ dqg +K, wkh vtxduh pdjqlhv wkh glhuhqfh dw wkh h{wuhph14; Zh lqfoxgh
d wlph wuhqg wr dffrxqw iru wkh fkdqjh lq wudqvsruwdwlrq frvwv ryhu wlph1
4;Zh wulhg glhuhqw vshflfdwlrqv ri frxqwu| l*v glvwdqfh iurp wkh hhfwlyh zruog hqgrzphqw=
wkh vlpsoh glhuhqfh ehwzhhq Hliw dqg H￿
iw/ wkh devroxwh glhuhqfh ehwzhhq Hliw dqg H￿
iw1R x u
frqfoxvlrqv derxw wkh uhodwlrq ehwzhhq wudgh  rzv dqg idfwru hqgrzphqwv lv qrw vhqvlwlyh wr
6:Wdeoh E14 suhvhqwv wkh uhvxowv iurp wkh sdqho uhjuhvvlrq iru wkh |hduv 4<9804<<51
Zh xvh wkh Kxehu fruuhfwlrq wr rewdlq urexvw vwdqgdug huuruv/ zklfk dffrxqw iru
wkh idfw wkdw wkh h{rjhqrxv yduldeohv duh jurxshg e| frxqwu|1
Doo wkh yduldeohv kdyh wkh h{shfwhg vljq dqg vljqlfdqfh/ vkrzlqj wkdw wkh
yroxph ri wudgh lv lqyhuvho| fruuhodwhg wr wkh vl}h dqg glvwdqfh ri wkh frxqwu|/
dqg srvlwlyho| fruuhodwhg wr wkh glhuhqfh ehwzhhq wkh frxqwu|*v dqg wkh zruog*v
hqgrzphqw1 Zh xvh wkh uhvlgxdov iurp wklv uhjuhvvlrq dv dq lqglfdwru ri wudgh
rshqqhvv fruuhfwhg iru wkh hqgrzphqwv ERe?1 Wklv phdvxuh kdv wkh dgydqwdjh
ri ehlqj gluhfwo| ghulyhg iurp rxu wkhru|/ dqg ri ehlqj dydlodeoh iru d frqvlghudeoh
wlph shulrg dqg iru d uhdvrqdeoh qxpehu ri frxqwulhv1
Wdeoh E14= Wudgh Rshqhvv dqg Idfwru Hqgrzphqwv














- Vwdwlvwlfdoo| vljqlfdqw dw <8( ohyho
-- Vwdwlvwlfdoo| vljqlfdqw dw <<( ohyho
Lq Wdeohv E15 dqg E16/ zh suhvhqw vxppdu| vwdwlvwlfv dqg wkh fruuhodwlrq
pdwul{ ri wkh lqglfhv ri wudgh rshqqhvv zh kdyh glvfxvvhg vr idu1
Gxh wr wkh idfw wkdw wkhuh duh vljqlfdqw glhuhqfhv lq wkh zd| hdfk phdvxuh
lv frqvwuxfwhg dqg lq wkh qxpehu ri revhuydwlrqv dydlodeoh lq hdfk fdvh/ lw lv qrw
vxusulvlqj wkdw wkhuh lv orz fruuhodwlrq dprqj vrph ri wkh phdvxuhv +vhh Wdeoh
E16,1 Sulwfkhww +4<<9, kdv uhdfkhg d vlplodu frqfoxvlrq zlwk vrph ri wkhvh lqglfhv1
Lw lv zruwk qrwlqj wkdw/ hyhq wkrxjk rxu phdvxuh Re? lv edvhg rq hqgrzphqw
glhuhqfhv/ lw lv zhoo fruuhodwhg zlwk uee dqg uee2/ zklfk duh frqvwuxfwhg zlwkrxw
uhihuhqfh wr wkh idfwru hqgrzphqwv1
wkh glhuhqw ghqlwlrqv1
6;Wdeoh E15= Vxppdu| Vwdwlvwlfv iru Vhyhq Wudgh Lqglfhv
Yduldeoh Qxp1 rev1 Phdq Vwg1 Ghy1 Plq Pd{
f 7/67< 971:3 7618 71< 75617
uee 5/884 051;<h03; 6<1; 07;18 69419
uee2 5/667 04193h03; 6:15 09;14 66519
Re? ;<9 61<3 5616 07719 4::15
7AU 6/748 3176 415 31333 4713
. 895 4167 <1: 0<518 45319
(U 7/64: 0313: 519 046313 451<
Wdeoh E16= Fruuhodwlrq pdwul{ ehwzhhq Rshqqhvv Phdvxuhv
f uee uee2 Re? 7AU (U .
f 4133
uee 31;3 4133
uee2 319: 31<3 4133
Re? 318; 3197 3193 4133
7AU 03144 3139 0313: 03155 4133
(U 3137 313< 3136 0314: 3158 4133
. 3137 3135 03135 313: 3137 3135 4133
6<Uhihuhqfhv
^4` Dqdqg/ V1 dqg Ndqexu/ V1P1U1 +4<<6,1 Wkh Nx}qhwv Surfhvv dqg wkh
Lqhtxdolw|0Ghyhorsphqw Uhodwlrqvkls1 Mrxuqdo ri Ghyhorsphqw Hfrqrplfv
73/ ss1 580851
^5` Dwnlqvrq/ D1 E1 +4<<:,1 Eulqjlqj Lqfrph Glvwulexwlrq lq iurp wkh Frog1
Wkh Hfrqrplf Mrxuqdo/ 43:/ ss1 5<:0654/ Pdufk1
^6` Edhu/ dqg Zlooldp Pdorqh| +4<<:, Qhrolehudolvp dqg Lqfrph Glvwulexwlrq
Zruog Ghyhorsphqw 58+6,1 Pdufk 4<<:1 ss164405:1
^7` Eduur/ Urehuw M1/ dqg Ohh/ Mrqj0Zkd +4<<7,1 Gdwd Vhw iru d Sdqho ri 46;
Frxqwulhv1 plphr1
^8` Erumdv/ J1 M1/ dqg Y1 D1 Udph|/ Iruhljq Frpshwlwlrq/ Pdunhw Srzhu/ dqg
Zdjh Lqhtxdolw|/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ Yro1 F[/ Qr1 7/ ss1 43:80
4443/ Qryhpehu/ 4<<81
^9` Erxujxljqrq/ Iudqfrlv dqg Prulvvrq/ Fkulvwldq /hgv1 +4<;<,1 H{whuqdo Wudgh
dqg Lqfrph Glvwulexwlrq1 Sdulv1 RHFG1
^:` Erxujxljqrq/ Iudqfrlv dqg Prulvvrq/ Fkulvwldq/ hgv1 +4<<3,1 Lqfrph Glv0
wulexwlrq/ Ghyhorsphqw dqg Iruhljq Wudgh1 Hxurshdq Hfrqrplf Uhylhz 67=
44460651
^;` Euxqr/ Plfkdho/ Pduwlq Udydoolrq/ dqg O|q Vtxluh1 +4<<8,1 Htxlw| dqg
Jurzwk lq Ghyhorslqj Frxqwulhv= Rog dqg Qhz Shuvshfwlyhv rq wkh Srolf|
Lvvxhv1 plphr/ Wkh Zruog Edqn1
^<` Exuwohvv/ Jdu| +4<<8,1 Lqwhuqdwlrqdo Wudgh dqg wkh Ulvh lq Hduqlqjv Lq0
htxdolw|1 Mrxuqdo ri Hfrqrplf Olwhudwxuh16 6+ 5 , 1
^43` Fkhqhu|/ Kroolv/ dqg V|utxlq/ Prvkh1 +4<;9,1 Wkh Vhpl0Lqgxvwuldo Frxq0
wulhv1 lq Lqgxvwuldol}dwlrq dqg Jurzwk1 D Frpsdudwlyh Vwxg|1 Fkhqhu|/ Kro0
olv/ Vkhupdq Urelqvrq/ dqg Prvkh V|utxlq/ R{irug Xqlyhuvlw| Suhvv1
^44` Gdylv/ Grqdog1 +4<<9, Wudgh Olehudol}dwlrq dqg Lqfrph Glvwulexwlrq1
QEHU Zrunlqj Sdshu 89<61
73^45` gh Phor/ Mdlph dqg Vkhupdq Urelqvrq +4<;5,1 Wudgh Dgmxvwphqw Srolflhv
dqg Lqfrph Glvwulexwlrq lq Wkuhh Dufkhw|sh Ghyhorslqj Hfrqrplhv1 Mrxuqdo
ri Ghyhorsphqw Hfrqrplfv/ 431 ss1 9:0<51
^46` Ghlqlqjhu/ Nodxv dqg O|q Vtxluh +4<<9,1 Phdvxulqj Lqfrph Lqhtxdolw|= D
Q h zG d w dE d v h  /Zruog Edqn Hfrqrplf Uhylhz/ iruwkfrplqj1
^47` Ghlqlqjhu/ Nodxv dqg O|q Vtxluh +4<<9d,1 Qhz Zd|v ri Orrnlqj dw Rog
Lvvxhv= Lqhtxdolw| dqg Jurzwk1 plphr/ Wkh Zruog Edqn1
^48` Groodu/ Gdylg +4<<5,1 Rxwzdug0rulhqwhg Ghyhorslqj Hfrqrplhv Uhdoo| Gr
Jurz Pruh Udslgo|= Hylghqfh irup <8 OGFv/ 4<:904<;81 Hfrqrplf Ghyho0
rsphqw dqg Fxowxudo Fkdqjh/1 73 +6,1 ss1 8560878/ Dsulo1
^49` Hgzdugv/ Vhedvwldq +4<<6,1 Rshqqhvv/ Wudgh Olehudol}dwlrq/ dqg Jurzwk lq
Ghyhorslqj Frxqwulhv1 Mrxuqdo ri Hfrqrplf Olwhudwxuh 641 ss1468;0<61
^4:` Hgzdugv/ Vhedvwldq +4<<:,1 Wudgh Srolf|/ Jurzwk/ dqg Lqfrph Lqhtxdolw|1
Dphulfdq Hfrqrplf Uhylhz Sdshuv dqg Surfhhglqjv ;: +5,1
^4;` Ioxj/ Nduqlw/ dqg Dqwrqlr Vslolpehujr/ dqg Huln Zdfkwhqkhlp +4<<:,1 Lq0
yhvwphqw lq Hgxfdwlrq= Gr Hfrqrplf Yrodwlolw| dqg Fuhglw Frqvwudlqwv Pdw0
whuB Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/ iruwkfrplqj1
^4<` Iuhhpdq/ U1 E1/ dqg O1 I1 Ndw} hglwruv +4<<8,1 Glhuhqfhv dqg Fkdqjhv lq
Zdjh Vwuxfwxuh/ Wkh Xqlyhuvlw| ri Fklfdjr Suhvv1
^53` Jdoru/ R1 dqg M1 ]hlud +4<<6,1 Lqfrph glvwulexwlrq dqg pdfurhfrqrplfv1
Uhylhz ri Hfrqrplf Vwxglhv 93/ ss1 680851
^54` Kdqvrq/ Jrugrq dqg Dqq Kduulvrq +4<<8,1 Wudgh/ Whfkqrorj|/ dqg Zdjh
Lqhtxdolw|1 QEHU Zrunlqj sdshu 84431 Pd|1
^55` Kduulvrq/ Dqq dqg Dqd Uhyhqjd +4<<8,1 Wkh hhfwv ri wudgh srolf| uhirup=
Zkdw gr zh uhdoo| nqrz1 QEHU Zrunlqj Sdshu 8558/ Dxjxvw1
^56` Kduulvrq/ Dqq +4<<9,1 Rshqqhvv dqg jurzwk= D wlph0vhulhv/ furvv0frxqwu|
dqdo|vlv iru ghyhorslqj frxqwulhv1 Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 7;/
ss1 74<077:1
74^57` Ndw}/ Odzuhqfh/ Jdu| Oryhpdq/ dqg Gdylg Eodqfk rzhu +4<<8,1 DF r p 0
sdulvrq ri Fkdqjhv lq wkh Vwuxfwxuhv ri Zdjhv lq Irxu RHFG Frxqwulhv
lq Glhuhqfhv dqg Fkdqjhv lq Zdjh Vwuxfwxuh/ Wkh Xqlyhuvlw| ri Fklfdjr
Suhvv1
^58` Nuxhjhu/ Dqq +4<:7,1 Wkh Srolwlfdo Hfrqrp| ri wkh Uhqw0Vhhnlqj1 Dphul0
fdq Hfrqrplf Uhylhz 7 +6, ss1 5<406361
^59` Nzxdq/ Nlp +4<<7,1 Iruhljq Wudgh Uhjlphv/ Hpsor|phqw/ dqg Lqfrph Glv0
wulexwlrq1 Hfrqrplf Uhylhz 78/ ss1 54;05</ Mxo|1
^5:` Nzxdq/ Nlp dqg Jhudugr Wxuuxeldwh +4<;7, Vwuxfwxuhv ri Iruhljq Wudgh
dqg Lqfrph Glvwulexwlrq1 Wkh Fdvh ri Ph{lfr Mrxuqdo ri Ghyhorsphqw Hfr0
qrplfv/ 49/ ss1 59605:;1
^5;` Ohdphu/ Hgzdug H +4<;;,1 Phdvxuhv ri Rshqqhvv1 lq Wudgh Srolf| Lvvxhv
dqg Hpslulfdo Dqdo|vlv/ Urehuw Edogzlq hg1 Fklfdjr/ Xqlyhuvlw| ri Fklfdjr
Suhvv1
^5<` Ohh/ Mrqj0Zkd +4<<6, Lqwhuqdwlrqdo Wudgh/ Glvwruwlrqv/ dqg Orqj Uxq Hfr0
qrplf Jurzwk1 LPI Vwd Sdshuv 73+5,/ ss1 5<<065;1
^63` Ohylqh/ Urvv dqg Gdylg Uhqhow +4<<5,1 D vhqvlwlylw| dqdo|vlv ri Furvv0
Frxqwu| Jurzwk Uhjuhvvlrqv1 Dphulfdq Hfrqrplf Uhylhz/ ;5+7, ss1 <750
<961
^64` Ol/ Krqjj|l/ O|q Vtxluh/ dqg Khqj0ix ]rxq +4<<9, H{sodlqlqj Lqwhuqdwlrqdo
dqg Lqwhuwhpsrudo Yduldwlrqv lq Lqfrph Lqhtxdolw|1/ plphr/ Wkh Zruog
Edqn1
^65` Orqgrôr/ Mxdq Oxlv dqg Pljxho V}ìnho| +4<<:,1 Glvwulexwlrqdo Vxusulvhv
Diwhu d Ghfdgh ri Uhirupv= Odwlq Dphulfd lq wkh Qlqhwlhv Zrunlqj Sdshu
67; R!fh ri wkh Fklhi Hfrqrplvw/ Lqwhu Dphulfdq Ghyhorsphqw Edqn1
^66` Sulwfkhww/ Odqg +4<<9,1 Phdvxulqj rxwzdug rulhqwdwlrq lq OGFv= Fdq lw eh
grqhB Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 7</ ss1 63:06881
^67` Sulwfkhww/ Odqg dqg Jhhwd Vhwkl +4<<7,1 Wdul Udwhv/ Wdul Uhyhqxhv dqg
Wdul Uhirup= Vrph qhz Idfwv1 Zruog Edqn Hfrqrplf Uhylhz ;+4,/ ss1
40491
75^68` Ureelqv/ Grqdog1 +4<<9, KRV Klwv Idfwv= Idfwv Zlq1 Hylghqfh rq Wudgh
dqg zdjh lq wkh Ghyhorslqj Zruog1/ plphr/ LGV/ Kduydug1
^69` Vwrnh|/ Qdqf| +4<<9, Iuhh Wudgh/ Idfwru Uhwxuqv/ dqg Idfwru Dffxpxod0
wlrq1 Mrxuqdo ri Hfrqrplf Jurzwk 4/ ss1 754077:/ Ghfhpehu1
^6:` V|utxlq/ Prvkh dqg Kroolv Fkhqhu|/ Kroolv +4<;<,1 Wkuhh Ghfdghv ri Lqgxv0
wuldol}dwlrq1 Wkh Zruog Edqn Hfrqrplf Uhylhz 6+5,/ ss1 47804;41
^6;` Yduldq/ Kdo +4<:;, Plfurhfrqrplf Dqdo|vlv1 Qruwrq1 Qhz \run1
^6<` Zroi/ Krojhu +4<<9,1 Wudgh Rulhqwdwlrq= Phdvxuhphqw dqg Frqvhtxhqfhv1
Ghsduwphqw ri Hfrqrplfv ri wkh Xqlyhuvlw| ri Fkloh1 Yro1 531
^73` Zrrg/ Dguldq +4<<7,1 Qruwk0Vrxwk Wudgh Hpsor|phqw dqg Lqhtxdolw|1
Fkdqjlqj Iruwxqhv lq d Vnloo0Gulyhq Zruog1 Foduhqgrq Sdshuedfnv1 R{irug
Xqlyhuvlw| Suhvv1 R{irug/ Hqjodqg1
^74` Zrrg/ Dguldq +4<<9,1 Rshqqhvv dqg Zdjh Lqhtxdolw| lq Ghyhorslqj Frxq0
wulhv= Wkh Odwlq Dphulfdq Fkdoohqjh wr Hdvw Dvld Frqyhqwlrqdo Zlvgrp1
Wkh Zruog Edqn Hfrqrplf Uhylhz 44 +4,1
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